Introduction
Recipients were routinely investigated 6-36 months after the operation, or earlier in case of urinary leak or APN. VUR was classified into two groups: those with and those without Vesicoureteral reflux ( VUR) is a risk factor for acute ureteral dilatation. The absence of urinary-tract infection pyelonephritis (APN ) [1] , and has been claimed to be ( UTI ) was checked prior to C by urinary dipstick (MultistixA 8SG) and patients received antibiotic prophylaxis from the contrast medium column) using urethral catheterization with 
Statistics
Results were expressed as mean±standard deviation
Urinary-tract infection
(median; range). The x2 or Fisher's exact tests were used to correlate the presence of VUR with various parameters. UTI was defined by the presence of Á105 colony-forming Actuarial survival curves were compared by the log-rank test. units per millilitre of bacteria (one single species) together with leukocyturia. Urine culture was obtained from either urine bag or midstream sample when (i) dipstick ( leukocytes, nitrites) was positive, (ii) fever was present, (iii) anamnesis Results suggested UTI. Urinalysis using dipstick was routinely checked during follow-up, i.e. every day during initial hospit-Prevalence of vesicoureteral reflux alization (mean duration 18 days), then three times weekly during the 1st month, twice weekly during the 2nd month, A VUR into the graft was diagnosed on the first C every week by the 6th month, twice monthly by the 9th with voiding film in 30/52 patients (58%) with ureteromonth, every 3 weeks by 1 year, every month by 2 years, neocystostomy; ureteral dilatation was associated in and every 2 months thereafter. APN was defined as the 17 of them. Among the 47 patients with extravesical association of UTI and fever Á38°C. UTI could be related surgery, a VUR was present in 28 (60%), together with to urethrovesical or ureteral catheterization when it occurred ureteral dilatation in 16. A VUR was diagnosed by C at the time of tube removal and during the 3 following days.
without voiding films in two other patients with extraIncreased serum creatinine was relevant when it was 10% vesical ureteroneocystostomy. The patient with ureterogreater than initial concentration, and was considered secondary to infection when no other cause was demonstrated. ureteral anastomosis presented a VUR to the graft.
C was repeated 1.8-7.9 years later in six patients without VUR at the first examination: five of them Graft function remained free of VUR. Four patients with VUR underwent repeated C 6-23 months after the first one which GFR was assessed by inulin clearance 6 and 12 months after showed persistent VUR in all.
Tx and every year thereafter, as described previously [13] . In order to assess the role of VUR on graft function, we A VUR to the native kidneys was present in eight selected 23 recipients from cadaver donors followed for more cases (including three patients with VUR to the graft). years of follow-up in the subgroup of seven patients with APN (independent of VUR).
P=non significant; HUS, haemolytic-uraemic syndrome; Tx, transplantation.
Vesicoureteral reflux management Vesicoureteral reflux and urinary-tract infection
No patient was proposed to surgery. Three children underwent endoscopic treatment: VUR persisted but Thirty-three of 55 patients (60%) suffered from UTI during a mean follow-up of 4.6 years, the first episode ureteral dilatation disappeared in two of them. Eight patients with VUR were given prophylactic nitroxoline occurring mostly early after Tx ( Figure 1 ). There was no difference between patients with and those without or nitrofurane following APN: none of them experienced subsequent APN after 4.4±3.3 (4; 0.4-11.9) VUR, 15/33 and 7/22 respectively (n.s.) with comparable follow-up: 4.3±2.6 (4.6; 0.2-9.1) and 5.3±2.3 years on therapy. None of the three patients with VUR and recurrent APN was under prophylactic treatment (5.3; 2.7-8.9) years respectively.
Eighteen of 55 patients (33%) experienced at least at the time of the second episode. Antibiotic prophylaxis was not started after the first episode in one APN episode, 13/33 (39%) with VUR and 5/22 two cases and discontinued after 2.5 months in the When routinely checked, the frequency of VUR to the graft has been studied in only two paediatric third case.
centres: 24/67 (36%) [8,9] and 25/73 (34%) [10] . Such prevalence varies from 2 to 86% in adults [14, 15] . The presence of VUR may depend on the timing of its Discussion assessment, whereas we had previously speculated that it was an intrinsic condition. The procedure of Occurrence of vesicoureteral reflux ureteral anastomosis may also influence the risk of The reference assessment of VUR is direct contrast VUR [3, 8, 14] . In a prospective randomized study cystography, which enables grading [1] . We limited the [16 ], VUR was less frequently reported when classification into two groups according to ureteral Leadbetter-Politano's technique was used. dilatation, because of ureteral hypotonia and ectopic Nevertheless, the extravesical approach is preferred by position of the transplanted kidney, which might inter-most surgeons since (i) post-operative complications are less frequent, (ii) it enables the use of short fere with VUR grading. harvested ureter, and (iii) operative time is shorter. An one APN episode in a patient who suffered from another episode with fever >38.5°C. Immunoimmunological participation has been suggested but without any further confirmation [3, 4, 15] . In our popu-suppression may actually underestimate inflammatory reaction in transplant patients with parenchymal invalation, we failed to show any risk factor significantly associated with VUR ( Table 2) . sion during UTI [25] . Hanevold et al. [8] excluded APN in the absence of acute renal dysfunction, which The greater number of patients with VUR in our study could be explained by the young age of the was present in 52-100% of the cases for others ( Table 4) . recipients, as only one-third of adult recipients transplanted by the same surgical team using the same While VUR is considered as a risk factor for APN in the general population, its role in the pathogenesis techniques presented a VUR [17] .
of APN in transplanted patients is still debated. It has been associated with an increased risk of APN in one Vesicoureteral reflux and urinary-tract infection paediatric study [9] and one adult cohort [26 ] . UTI is a common feature after kidney Tx, as an However, Thomalla et al. [23] found no VUR in 18 average 60% of patients experienced at least one epis-adult transplant patients with APN, which was conode [3, 18] . The first UTI is usually observed soon firmed by another study [6 ] . In our series, VUR into after Tx and the incidence of a first episode further the graft was associated with APN after exclusion of decreases with time after Tx [4, 14, 15] ; this was con-episodes related to catheterization. firmed by our results (Figure 1 ). Different risk factors for post-Tx UTI have been outlined: female gender [14] , ESRD due to posterior urethral valves [19] , Vesicoureteral reflux, acute pyelonephritis, and graft diabetes [14, 20] , urinary catheterization [20] . This function risk has been shown to be lowered by using VUR was associated with a worse graft survival in antibiotic prophylaxis [20] but the presence of VUR two series [3, 5] , which was not confirmed by other does not increase the frequency of UTI after Tx authors on the basis of serum creatinine, creatinine [3] [4] [5] [6] 9, 10, 14, 15, 17, 18] .
clearance, and graft survival [4,6,7,10]. A persistent Post-Tx APN is a rare event in adults and seems increase in serum creatinine has been observed after more frequent in children ( Table 3) ; however, its 10-33% of APN episodes. In our series this proportion definition varies among authors and all published series was 8% (2/25) ( Table 4 ), but we failed to demonstrate are retrospective. APN was particularly frequent in any decline in the mean GFR during the first 5 years our population, since one-third of patients presented post-Tx in the group of patients with APN. at least one episode. The young age of our patients could be one reason for such a high rate [21] : 18/55 of our patients were transplanted before the age of Vesicoureteral reflux management after transplantation 7 years. A body temperature of 38.5°C has been proposed for diagnosing APN [9] ; that might be Long-term continuous prophylaxis was sufficient in most cases [9, 10] . Only few patients have been successcontroversial [8, 18, [21] [22] [23] [24] . On the basis of a 38.5°C temperature threshold, we would have excluded only fully managed with open surgery [3, 9, 10, 21] and Patients, patients who presented at least one episode of acute pyelonephritis; %, proportion of all transplantations, *paediatric series, NA, not available. been treated surgically because of (i) the apparent transplantation, but it should be done after a first UTI. 
